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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
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DETAILED ACTION 

Election/Restrictions 
Applicant's election without traverse of group I (claims 1-6) in the reply filed on 
07/20/04 is acknowledged. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1, 2 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 6,737,324 to Chang. 

Regarding claim 1 , Chang (figures 2 A-F) teaches a semiconductor device having a 
MOSFET, the MOSFET comprising: 

source (208) and drain (208) regions formed in a major surface region of a semiconductor 
substrate (200); 

a gate insulating film (202) formed on channel region between the source (208) and drain 
(208) regions; 

gate electrode (212) which is formed on the gate insulating film (202) and includes a poly- 
Si i- x -Ge x layer (SiGe); 
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first metal silicide film (216) which is formed on the gate electrode (212) and consists of 
NiSi; and 

second (216) and third (216) metal silicide films which are formed on the source (208) 
and drain (208) regions, respectively and consist of NiSi. 

Chang differs from the claimed invention by not showing the poly-Sii_ x -Ge x layer having 
a Ge/(Si+Ge) composition ratio x (0 < x < 0.2). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made for the poly-Sii_ x -Ge x layer having a 
Ge/(Si+Ge) composition ratio x (0 < x < 0.2) because it is a used material for the gate electrode. 
Furthermore, it has been held that discovering an optimum value of a result effective variable 
involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 2, Chang differs from the claimed invention by not showing the 
Ge/(Si+Ge) composition ratio more preferably falls within a range of 0.04 < x < 0.16. It would 
have been obvious to one having ordinary skill in the art at the time the invention was made for 
the Ge/(Si+Ge) composition ratio more preferably falls within a range of 0.04 < x < 0.16 because 
it is a used material for the gate electrode. Furthermore, it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re Aller, 105 USPQ 233. 

Regarding claim 5, Chang differs form the claimed invention by not showing a thickness 
of the poly-Sii. x -Ge x layer in the gate electrode is at least twice that of the first metal silicide 
film. It would have been obvious to one having ordinary skill in the art at the time the invention 
was made for a thickness of the poly-Si|. x -Ge x layer in the gate electrode is at least twice that of 
the first metal silicide film because it reduces the resistivity of the gate electrode. Furthermore, it 
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has been held that discovering an optimum value of a result effective variable involves only 
routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

3. Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chang in 
view of US Patent No. 6,063,680 to Wu and US Patent No. 6,288,430 to Oda. 

Regarding claim 3, the disclosures of Chang are discussed as applied to claims 1, 2 and 5 

above. 

Chang differs form the claimed invention by not showing the first metal plug, which is 
formed in a first contact hole formed in the interlayer dielectric film on the gate electrode, the 
second and third plugs, which are formed in the second and third contact holes formed in the 
interlayer dielectric on the source and drain regions. However, Wu (figures 1-10) teaches the 
first metal plug (34), which is formed in a first contact hole formed in the interlayer dielectric 
film (32) on the gate electrode (12), the second (34) and third (34) plugs, which are formed in the 
second and third contact holes formed in the interlayer dielectric (32) on the source and drain 
regions. Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to incorporate the teaching of Wu into the device taught by Chang 
because the contact plugs provide interconnections between the device and the external device. 
The combined device shows the first metal plug, which is formed in a first contact hole formed 
in the interlayer dielectric film on the gate electrode, the second and third plugs, which are 
formed in the second and third contact holes formed in the interlayer dielectric on the source and 
drain regions. 
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Chang and Wu differ from the claimed invention by not showing a first barrier metal layer 
which is inserted between the first metal plug and the first metal silicide film, and second and 
third barrier metal layers which are inserted between the second and third metal plugs and the 
second metal silicide film. However, Oda (figure 16) teaches the barrier layer (14 or 34) formed 
around the contact holes (33). Therefore, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to incorporate the teaching of Oda into the 
device taught by Chang and Wu because there is no contamination of dielectric material with 
metal layer occurs. The combined device shows a first barrier metal layer, which is inserted 
between the first metal plug and the first metal silicide film, and second and third barrier metal 
layers, which are inserted between the second and third metal plugs and the second metal silicide 
film. 

Regarding claim 4, the combined device shows the first to third barrier metal layers 
contain TiN (Oda; TiN barrier layers), and the first to third metal plugs consist tungsten (Wu; 
column 4, lines 17-18). 

4. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent No. 
6,737,324 to Chang in view of US Patent No. 5,427,964 to Kaneshiro et al. 

Regarding claim 6, Chang differs from the claimed invention by not showing a well 
region, which is formed in the semiconductor substrate. However, Kaneshiro et al. (figure 1) 
teach a well (13), which is formed in the semiconductor substrate (1 1). Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made to 
incorporate the teaching of Kaneshiro et al. into the device taught by Chang because of the 
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advantage of the increased breakdown voltage and isolation resulting from the additional well. 
The combined device shows a well region which is formed in the semiconductor substrate, and in 
which the source and drain regions are formed in the well region, the source and drain regions 
have structures with source and drain extensions, and first and second heavily doped impurity 
diffusion regions and third and fourth lightly doped impurity diffusion regions formed near the 
channel region the first and second impurity diffusion regions. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quang D Vu whose telephone number is 571-272-1667. The 
examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on 571-272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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